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PROPOSE to address you for a short time on the subject of 
progress and shall deal briefly with the progress of our Insti- 
tution, progress in engineering materials, progress in machine 

tool design and operation, and lastly human progress. It is cus- 
tomary to review on occasions the advances an Institution such 
as ours is making, and I am quite sure those who have recently 
become members would like to know something of what is happen- 
ing. A number of persons who felt that the existing societies did 
not adequately deal with the intensive side of engineering met 
together and the Institution of Production Engineers was launched 
on February 26th, 1921. Out of the little band of stalwarts who 
started this society no less than 54 are still members, and doubtless 
proud of the success. of their efforts. At the end of the first year 
the number of members reached a total of 148, and from then has 
steadily increased. At the end of four years the number was 192, 
eight years 306, ten years 652, and at the present time the figure 
is nearly 800—a quite respectable total which I believe will be 
considerably increased during the next few years. 

It will of course be realised that an immense amount of work 
has been necessary to produce these results, conditions were not 
easy, particularly at first, the older societies have not taken very 
kindly to us, and further, all work had to be performed voluntarily, 
until increasing numbers gave us an income that permitted the 
employment of a whole time secretary. This marked one of the 
most important steps in our history, the next one being the Charter 
of Incorporation which, as you know, was effected last year, and 
gave us legal standing and official recognition with definitely 
statutory privileges and obligations. 

The Coventry Section was started in 1922, and after a long pause 
Birmingham in 1927. London was constituted a section in 1929, 
which year also saw Luton added to the list. Manchester and 
Glasgow commenced their activities in 1930, and this year, 1932, 
the Eastern Counties section has been formed. All of these sections 
are active and doing good work, so much so that Birmingham will 
have to look to its laurels or some of the others will grow larger 
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than us. Two or three additional sections are also contemplated 
in different places. 


I have said that much of our work was voluntary ; I should have 
said, is being done voluntarily, and it is a wonderful tribute to those 
who have the responsibilities of the management to see the enormous 
energy and enthusiasm that is being developed in the interests of 
our society. There are, for example, at least six council meetings 
per year, with an average attendance of about 20 members involv- 
ing probably 2,000 miles travel for the various members. 


There will be during the present session, committee meetings to 
: the tune of at least 100, with an average attendance of ten members 
at each meeting, and a number of sub-committees in addition, and 
to these gentlemen we owe a debt the magnitude of which is, I feel 
sure, not entirely realised. 


An enormous amount of work has been put into our graduate 
examination scheme, and no less than 41 students have taken the 
examination this year, which clearly proves not only the soundness 
of the examination, which was framed in conjunction with some 
of the most importatnt representatives of the teaching profession, 
but that it is being increasingly realised that the technique of 
production engineering is a subject of vital importance to this 
country. 


We have had lectures covering almost every phase of engineering 
manufacturing operations, and a host of allied subjects, given by 
lecturers who were not only masters of the subject they had to 
talk about, but were capable of presenting their subjects in such 
a manner that interest has been maintained through the whole of 
the address in no uncertain manner. 


I do not want to weary you with this subject, though I think 
the facts I have put forward to-night will not be entirély familiar 
to you all, but I must add one word more, and that is, that while © 
all members of council, of committees, and sub-committees give 
their services freely and willingly to the cause, they fully realise 
that without the loyal support of the individual members their 
work would be in vain. We therefore expect you to do whatever 
may lie in your power to further the interests of the Institution 
so that when at a later date we review the situation again, we 
shall be able to report further progress, and I sincerely hope that 
as successive presidents of the Birmingham Section tell you once 
a year what is happening. they will be able to present to its members 
a report showing continual growth, not only from the individual 
members but also from the Section committee, to whom I feel very 
grateful for their kindly help during the period I have had the 
honour to occupy this office. 
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Materials. 


The changes occurring in materials are perhaps too well known 
to need recapitulation to-night. It may, however, be interesting 
to briefly touch on a few of the most noticeable points. The steady 
stream of developments and improvements in engineering materials 
are accepted almost without notice, although many of them have 
far-reaching effects not only on our manufactures, but also on the 
methods of production, and new materials are constantly being 
added to the already lengthy list from which our products are 
fashioned. 

Steel, for instance, is continually being improved to increase 
its heat resisting qualities and its ability to withstand abrasion, 
thus permitting its use under conditions that a few years ago would 
have been impracticable. Cast iron is also undergoing the same 
development ; the addition of chromium and nickel has made con- 
siderable difference to the wearing qualities of cylinder walls, and 
in other directions this humble material is being improved to a 
remarkable degree. 

The non-ferrous materials also are changing. Aluminium is being 
alloyed with many other elements, each having their own particular 
field. Magnesium alloys under various names are being extensively 
used where light weight is of importance. Commercial vehicle 
builders, by using this alloy for their crankcase, are able to carry 
two additional passengers, owing to the decreased weight of their 
engines. 

The use of aluminium ailoys for pistons is already firmly estab- 
lished, and it is interesting to note that magnesium has not replaced 
this, possibly on account of its higher cost, or perhaps because some 
of the earlier examples were not entirely stable and had a tendency 
to disintegrate. 

I include in the non-ferrous alloys tungsten carbide and the new 
tantalum carbide. The remarkable cutting powers of these materials 
are responsible for extensive strengthening and alterations to mach- 
ine tools to enable them to stand up to the enormous loads imposed. 
Cast iron is being machined at nearly 250 feet per minute, and 
yellow metal between 700 and 1,000 feet per minute. Speeds of 
this magnitude must make the most hardened production engineer 
sit up and take notice, and in many classes of operation these figures 
will become quite ordinary in a comparatively short time. One 
serious difficulty in the use of tungsten carbide is its natural brittle- 
ness, and irregular loads, resulting from intermittent surfaces, cause 
chipping and breakage of the cutting edge, a trouble which a soft 
backing of steel for the actual tool does not eliminate, although it 
helps. There is also no small amount of difficulty in grinding the 
tools, but with improvements in abrasive wheels this will get less 
as time goes on. It is rather curious that the cutting of steel seems 
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to offer more difficulty than cast iron, but I feel sure that con- 
siderable advances will be made in the near future, and we may 
look forward to increasing use being made of this extremely valuable 
material. 

We have also the synthetic resins and compounds of the Bakelite 
family. The enormous possibilities of this class of material are now 
being fully explored by designers and production engineers, it being 
possible to produce a highly finished article by a comparatively 
simple moulding process and an examination of some of the commodi- 
ties produced by this method will create considerable surprise to 
anyone not familiar with the advances made recently. 

Although not strictly raw material, we must mention the ad- 
vances made in electrically heating steel for shaping, moulding, or 
attaching pieces together. The steel tube industry, for instance, is 
undergoing a complete change; weldless steel tube is rapidly 
becoming obsolete for many purposes, and tube which is shaped 
and electrically welded from a strip at an astonishing speed is taking 
its place. The building up of large steel assemblies is quite an 
accepted process, while ships and bridges have been made this 
way and in one instance, at any rate, the roof of a factory has been 
welded into one continuous piece (this, of course, may have been 
acetylene welded). How far we shall be able to go in this direction 
it would be somewhat difficult to say. 

In the same category we have the electrical method of heating 
for forging and shaping processes, which enables pieces like internal 
combustion engine valves to be made from stock three or four 
thousandths larger than finished size, and which require grinding 
on the stem and seat only. Many other parts can be made in the 
same way as by this method ; it is possible to almost indefinitely 
step up or head a bar of steel; at least four times more material 
can be taken up this way than by the methods previously used 
and the saving of material by avoiding scaling and oxidisation is 
a considerable advantage. 

We have also the electrical deposition of metals. Silver and nickel 
plating have long been with us; chromium plating is now fairly 
well established, and we are within measurable distance of deposit- 
ing tungsten, thus providing a coating of material which offers the 
greatest resistance to wear and corrosion and a degree of hardness 
hitherto unattainable. 1 am informed that one manufacturer flashes 
a coat of chromium on his gudgeon pins on the grounds that it is 
not only more effective but cheaper than oil or grease, and pre- 
sumable causes no difficulty when the pins are put into service. 

Just outside the range of strictly engineering products there are 
also wonderful developments taking place. The chemist who is 
improving engineering materials is at the same time improving 
hosts of others. Plate glass for example is being made that will 
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successfully resist impacts that would entirely shatter ordinary 
glass. I am not referring to the so-called safety glass, but to an 
electrically treated clear glass. Ceramics, rubber, cellulose, and coal 
tar are playing a large part in our daily lives. The trees of the 
forest are being used to make silk shirts, stockings, dress fabrics, © 
imitation leather shoes, imitation ivory, and imitation paints for 
our cars, these things all following one another in a bewildering 
confusion, leaving us without the ability to distinguish the real 
from the imitation. 


Machine Tools. 


These changes in materials are having their effect on machine 
tools. Loads are increasing, necessitating heavier and more rigid 
frames, better supported and larger spindles. The need for quicker 
production demands higher cutting speeds to effectively take ad- 
vantage of more lasting tools, and for work to be performed in 
several places on the piece simultaneously. The logical result is 
multi-process, single purpose machine tools, and really amazing 
progress has been made in this direction. The machine tool designer 
is now to some extent adopting the methods of other branches of 
engineering by building certain types of machines on fairly broad 
lines so that a simple reciprocating motion, which can be effectively 
controlled more or less automatically, is provided to operate a 
platen or table of given dimensions, and on this he puts the neces- 
sary cutting tools, all of which are driven and controlled by their 
own separate electric motor, or in the case of a turning operation 
merely slide backward and forward as required. This is what one 
might call the glimmerings of mass-produced machine tools, at any 
rate it is the intelligent use of the well known method of using the 
same parts as often as possible under differing conditions but, it 
is obvious that there is an enormous amount of manufacturing work 
required in quantities very much too small to warrant the large 
outlay involved in these special machine tools, so that on what 
may be considered stock lines there are interesting and useful 
developments taking place ; better grouping of controls ; instantly 
variable hydraulic feeds, and the ability to take the stresses imposed 
by present day cutting tools without deflection. This class of 
- machine will form the largest portion of the demand for some 
considerable time to come. 

There are also new types of machines being added to the technique 
of production engineers by the increasing use of electricity for 
welding and forming purposes. They are somewhat crude and 
insufficiently developed at present, but the saving of time and 
materials to be obtained by making suitable pieces in this way is 
so large that rapid developments are bound to take place. The 
process is quite interesting and consists of clamping the material 
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in a suitable holder which, being one of the electrodes, is largely 
copper, and pushing the blank forward against the other, the 
current passing heats up the work and the pressure is continued 
until a sufficient quantity of the stock has been taken up, the piece 
is then quickly removed and given a final shaping operation in an 
orthodox type of power press. The gripping of the blank and the 
pressure necessary to feed the stock forward are air or hydraulically 
operated, and the whole operation is automatic with the exception 
of putting in and taking out the piece. 

Considerable advance is also noticeable in electric welding. I have 
previously mentioned welded tube in my notes on materials. Weld- 
ing is rapidly taking the place of brazing in many assemblies, and 
Butt welding comparatively large sections is now an accepted process, 
even where heat treatment or hardening is subsequently involved, 
while spot welding and the welding of chains will be already familiar 
to most of us. 


The most noticeable development in machine tools of recent 
times is the adoption of compressed air or hydraulic power to 
operate or control some of the moving parts. Compressed air is 
used principally for chucks, and you will remember papers and 
discussions we have had dealing with this point as well as the 
hydraulic movements, which are generally used to operate the 
feed and the quick return. It is interesting to note that in both 
these examples, their value lies not so much in improving or short- 
ening the cutting time, but in reducing the time absorbed in other 
directions, hence their usefulness must be somewhat limited, and 
their application will be largely restricted to special purpose mach- 
ines, at any rate, for a time. On the other hand, if an instantly 
variable speed hydraulic rotor were evolved, the principle could be 
greatly extended for use on indexing mechanisms and slow moving 
parts. There is a certain amount of difference of opinion whether 
chucks should be air or hydraulically operated. Compressed air is 
at once the most expensive and least efficient form of power trans- 
mission, but its cleanliness and convenience offers considerable 
advantage, and generally involves a central air compressor with 
pipe lines, to the required spots. This offers difficulties to small 
shops. So far as I am aware, no one has had the temerity to fit an 
air compressor as an integral part of a machine tool, although the 
hydraulic pump is freely accepted, but it may be that we shall 
see independent self-contained air compressors built in as part of 
machines. Another interesting development is building machines 
with an operating cycle, that is to say, a quick advance to the work, 
feed at the proper rate, and rapid return to the loading position. 
The cycle is mechanically or hydraulically controlled, and leaves 
the operator with the task of loading only, the chucking and bringing 
up the tailstock also being operated by power. Very good times are 
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possible with this arrangement, though obviously large quantities 
of similar pieces are necessary to obtain the full benefit. This con- 
struction takes a very large portion of the physical effort required 
out of the operation, and means that fatigue can hardly occur, and 
further the only element of the total time that can vary is loading 
and unloading. This is another indication of machine tool progress, 
being a step towards bringing, shall I say, ordinary machine tools 
into line with full automatics, and is capable of considerable exten- 
sion. 

We must also notice the gradual adoption of ball and roller 
bearings which, by reducing internal friction, permit a larger portion 
of the applied power to be expended in doing useful;work. They also 
reduce lubrication difficulties and may be run at very high speeds if 
required. This class of bearing is not entirely free from troubles, 
and should not be used where heavy shocks are liable to be met with, 
and must in all cases, to give continuous satisfaction, be of adequate 
size for the duty imposed upon them. Neglect of this precaution is 
the most frequent cause of failure. 

There are not many machine shop operations in which fatigue 
plays a serious part, but the tendency to build heavier machines is 
increasing the demand on the physical energy of operators, and the 
speed at which operations are being performed has necessitated 
careful consideration of the weight of material involved in the com- 
ponent. Fairly heavy pieces put in and taken out at frequent inter- 
vals present little difficulty, but short operations on heavy com- 
ponents calls for some mechanical aid to ensure continuous 
production at a uniform rate. Stands or conveyors at a convenient 
height are the simplest and most frequent methods, while overhead 
lifting tackle and pneumatic rams to push from the floor level are 
other methods, but in many cases it is extremely difficult to insert 
the piece even when the right height has been approximated, and 
insufficient thought is being given to the height of machine tool 
from the operators’ point of view, drilling operations usually being 
too low and turning too high. Consequently one finds in most shops 
quite a number of wooden platforms of varying size and height. 
These are dangerous in use, increase the difficulty of moving work 
and cleaning floors and entirely spoil the appearance of the shops, 
though it is of course possible to do something by selecting operators 
of suitable stature. There is a very definite advance being made in 
the use of push button electric control which helps to eliminate some 
of the effort required to actually operate machinery, and a more 
recent effort introduces complete electrical control by means of 
solenoids. The main movements are hydraulic, the indexing and the 
valves controlling the flow of fluid to the rams are actuated by a 
rotary switch on one of the important spindles of the machine. This 
is of course a special purpose tool and is a good example of the latest 
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practice of combining the hydraulic operation with electrical control. 
The saving of time not absorbed in actual cutting has been studied 
to the extent of partly removing the piece from its mounting and 
avoiding the necessity for almost any effort on the part of the 
operator. : 

Apart, however, from the question of reducing the physical effort 
required, we must also remember the purely electric control of such 
machines as the copying lathe, and the die-sinking machine where 
the actual copying is controlled by the supply of current to one or 
more of several small motors, and is actuated by a stylus or tracing 
peg which is kept in contact with the master or model. This is an 
extremely interesting type of machine and the uncanny way in which 
the cutter follows the outline of the model is fascinating to watch. 
One feels un-ertain whether to congratulate the electrical industry 
in getting throughly inter-mixed with the machine tool trade or to 
sympathise with the latter on having succumbed to the former, but 
in any case there is no doubt that we shall find increasing use of 
electrical units as integral parts of machine tools a marked feature in 
the near future, in addition to the now freely accepted principle of 
self-contained electric motors for the primary drive. 

Machine tool design is a very interesting problem and doubtless a 
number here to-night would be glad to know what direction progress 
is going to take even in the near future. The real factor, however, 
is simply one of quantities; of having continuous production 
sufficiently long to justify the outlay and bring in a reasonable 
return on the capital expenditure. Given these conditions there are 
firms in this country who can and will design and build plant and 
machinery for any purpose whatsoever, reduce the most complicated 
mechanisms to comparatively simple manufacturing operations, and 
co them with an expenditure of remarkably small amount of time, 
certainly as well, if not better, than any other country in the world. 
If I might venture to prophesy, I foresee a steady development on 
stock lines built to take full advantage of modern cutting materials, 
with a definite tendency to simplification, particular attention being 
given to rapid setting up and changing from one piece to another, 
interspersed here and there with brilliant examples of single purpose 
tools designed to deal with one component only. To sum up, I feel 
sure you will agree that the progress made by machine tool makers 
during the last ten years has been wonderful and those of us who are 
engaged in engineering manufacturing operations will fully realise 
how much we owe to these men for the progress the science as a 
whole has made, and give them full credit for their contribution to 
the mechanical advances of the age in which we live. 

Human Progress. 

What shall we say of human progress? We live in a wonderful 

age ; our scientists have discovered many new processes ; wrested 
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the most amazing secrets from nature ; and far reaching develop- 
ments have become so frequent as to pass by, almost unnoticed 
although to a great extent it is on the practical application of these 
purely scientific discoveries that human progress depends. The 
production engineer is adequately accomplishing his part by com- 
mercialising and developing the work of the scientist, and making it 
available for the benefit of mankind. The mechanical advances alone 
have completely revolutionised the outlook of the whole world, 
shortened the hours of labour by at least thirty per cent., reduced 
physical effort in agriculture, manufacturing operations, travel, and 
such like, by an almost unbelievable amount, and brought within the 
reach of the masses benefits that only the rich could enjoy a few 
years ago. The same may be said of both the electrical and chemical 
industries, but this is not all. There is every reason to expect that 
the present rate of progress will be maintained for many years to 
come. Take a few suggestions, old and new, made for providing 
cheaper power; running water from the Mediterranean Sea to a 
place in the Libyan desert ; the water would flow continuously, 
producing thousands of H.P. and be evaporated after use by the 
sun ; using the internal heat of the earth by tapping volcanoes, hot 
springs, geysers, or pumping water a couple of miles below the earth’s 
surface which would give boiling water at atmospheric pressure ; the 
use of tidal power (Professor A. H. Gibson says that 100 million H.P. 
could be developed by building a barrage across the bay of Fundy), 
and there is also the much discussed Severn barrage ; again, the 
information gained by aeroplane propell:r research may easily lead 
to a new lease of life for windmills. Any of these schemes may, if 
they are accomplished, have extremely far-reaching effects, perhaps 
resulting in the complete transference of one manufacturing area to 
another, and in some way or other conceivably produce enormous 
changes in the lives of future generations and speed up human 
progress. 

On the other hand we have had, and for that matter, are still 
having, a severe time of testing. The world is suffering from troubles 
the magnitude of which no one person can thoroughly comprehend. 
The whole of our western civilisation is in danger of complete 
collapse and break up, and it would be the saddest blow to human 
progress ever recorded should this happen. As it stands, we have 
to admit that the set-back is sufficiently serious to require a con- 
siderable period of time for recovery. It is difficult to find any 
adequate reason for this unfortunate state of affairs. There are 
ample supplies of all staple foods, production engineers have not 
failed in their task of providing the manufactured goods, and we 
who have been trained to think in terms of production and more 
production can only feel amazed that schemes are being considered, 
or have been adopted, to restrict the output of coal, wheat, oil, 
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rubber, tea, coffee, sugar, and cotton, whilst within our own personal 
knowledge there are men, women, and children who require some 
or all of these goods. Of what use then is our boasted progress and 
development ? 

It would appear that, broadly speaking, there are two elements 
in human progress closely co-related, but not inseparable ; one, 
the progress we are making in scientific and industrial development, 
and the other development covering all forms of human activity 
outside science and industry, and in some way or other these two 
elements have become separated by a larger margin than is per- 
missible, so that it is to the latter we have to make what adjustments 
are necessary to permit of taking full advantage of the former. The 
mere application of our scientific knowledge alone will not suffice, 
the provision of cheap power, easy transport, the harnessing of 
the electric forces, even the sub-division of the atom will avail us 
nothing, unless we develop alongside an intellectual and moral 
force with the vision and spiritual purpose of raising up mankind 
to higher and still higher standards of thought and action, properly 
disciplined, and trained to take full advantage of present day and 
future developments and achievements as they occur, to bring 
under control the disturbing and warring elements of human nature, 
and to help us all to visualise that the primary function of life is 
living, for after all, our most serious problem is not scientific 
(although this can hardly be overstressed) but moral. 


It has been said that mankind is unchanged and unchanging, and 
while this may or may not be true it is undoubtedly a fact that 
humans as a whole have very little, if any, collective aims ; perhaps 
the nearest approach to a collective aim is the widely spread deter- 
mination to see that our children have a better start in life than 
we did ourselves, and this absence of aim is probably the greatest 
brake on the wheels of progress. Most of our present day advances 
have been, and are being, made in the face of objections and diffi- 
culties raised by the very people it is intended to help, are largely 
being paid for by people who cannot receive any benefit from them, 
and are being forced on an unwilling majority by a minority. It 
may also be well remembered that progress in the mechanical 
world has in the past received very scant encouragement as each 
important development came along. The spinning mule caused 
riots and bloodshed, the railway met with a lot of resistance, and 
even the mechanically propelled road vehicle, born of a time when 
men’s attitude to improvements had somewhat changed, was 
thwarted at every turn, while the lives of the greatest scientists 
from the earliest period of which we have definite knowledge, until 
comparatively recent times, are one long record of difficulty and 
even suffering at the hands of those who would ultimately benefit 
by the work of these men, and not only our scientists but many 
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others who had the betterment of the conditions of the masses at 
heart have received the same treatment. 

Nations are loudly proclaiming their rights of self determination, 
raising trade barriers, hoarding gold, making pacts and treaties, 
imposing conditions on other nations and even making war. All 
these things are retarding progress and pander to the elementary 
passions and prejudices remaining in human beings, lending credence 
to the idea of unchanging human nature and apparently ignoring 
the obvious fact that the hopes, aspirations and aims of all peoples 
must lie in a similar direction. Meanwhile, commerce is at a stand- 
still, and the world is anxiously seeking some means of escape, some 
way of saving civilisation from the fall and decay that has overtaken 
earlier ones, and from a system of slavery and bondage that at 
any rate one other nation has thought fit to impose upon itself. 


The trials we are now experiencing are not new. Every age has 
had its troubles, varying perhaps in intensity, but substantially 
the same. In Hume’s “ History of England,” speaking of the reign 
of William and Mary which ended in 1702, he said: ‘‘ We must, 
however, date the national debt from this reign, and surely a greater 
national curse could not have been inflicted on us. The destruction 
which it must effect is not the only ill consequence resulting from 
it, since the practice of funding has enabled ministers to enter into 
unnecessary wars, and the corruption of morals which it has pro- 
duced are evils of perhaps a still more extensive nature.” Again, 
William Pitt in 1778 said: “ There is scarcely anything around us 
but ruin and despair.” In 1800, Wilberforce said: ‘I dare not 
marry, the future is so dark and unsettled.” Lord Shaftesbury 
in 1848 said: “‘ Nothing could save the British Empire from ship- 
wreck,”’ and Disraeli,” in 1849 said: “ In industry, commerce and 
agriculture there is no hope.” The Duke of Wellington in 1851 
said on his death-bed that “ he thanked God he would be spared 
the consummation of the ruin that is gathering about us.” 

It is perhaps just as well for us that all these forebodings did 
not come true, but who is there among us who does not at times 
feel the same cloud of uncertainty hanging over this country or 
even the whole world, and yet will it not be written later that we, 
like they, were entirely wrong, because in spite of all obstacles, 
human life must persist until for this planet time shall be no more, 
and mankind have fulfilled the function for which they were created. 

You may, of course, ask what reason I put forward for introducing 
this subject to a gathering of production engineers. I want to 
submit for your consideration to-night the thought that in our 
search for efficiency, our efforts to secure low cost, our rationalisa- 
tion schemes, and so on, we cannot, we dare not, lose sight of the 
necessity for remembering the effect of these plans in relation to 
our workers and their families. We have, of course, travelled quite 
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a long way along this road, the truck act, the various factories and 
workshop acts, guarding and fencing machinery, provision of 
first-aid stations, coal mines acts, compulsory insurance acts, and 
so on. All these are definite evidence of the existence of and the 
necessity for such considerations, and the future will call for more 
attention to be given to these matters, but they deal with only one 
side of the problem. We shall have to examine our whole industrial 
life in its relation to human progress. When we do this we may 
discover that our attitude has been wrong in the past, that we have 
omitted to include in our formule a symbol to represent the human 
factor, we have failed to appreciate that scientific progress, manu- 
facturing progress and moral progress are equally necessary to 
human progress, and must be properly co-related, and believe me, 
this is not a question of creeds or isms. These are merely part of 
the evidence that we humans are not consciously progressing 
towards a definite and known destiny, but rather that we are groping 
in the dark, or shall I say dusk, for I am certain the time is coming 
when this vital subject will no longer be considered from an abstract 
or acedemic point of view, and will receive the attention its import- 
ance deserves so soon as we thoroughly appreciate the fact that 
human progress cannot be measured in terms of scientific develop- 
ment and industrial advances alone. I believe that progress in 
future will be more rapid than the past ; that there is a realisation 
growing among all nations that war and strife in all its forms are 
inimical to development; that individualism both as units and as 
nations must be subjected to the general good, and that by intelli- 
gent co-operation we can utilise the natural resources of the universe 
to the betterment of mankind. All this will become possible when 
we succeed in accurately co-relating our moral development with 
our scientific progress. 


Conclusion. 


In conclusion I submit it is clearly obvious that much progress is 
being made in all phases of human activity ; that in spite of handi- 
caps and set-backs we are steadily advancing towards our perhaps 
unrealised destiny, and while the average span of life is too short for 
one to appreciate the progress that is being made at any particular 
time, the spread of education and the efforts now being put forward 
to create a better understanding of these matters, together with our 
scientific and manufacturing developments will compel the whole of 
the civilised nations to make further efforts to promote the happiness 
of its peoples by more intelligently utilising the resources of the 
universe ; the rate of progress will then be greatly increased, and the 
whole human family will be enabled to live fuller, happier, and more 
useful lives. 


130 











ANNUAL MEETING—BIRMINGHAM SECTION 


Discussion. 


Mr. W. G. Groocock, in opening the Discussion, referred to a 
statement that Mr. Youngash had made following the presidential 
address of the previous year. He (Mr. Youngash) had then said that 
what he would like would be to have had the presidential address 
beforehand so as to have time to think it over with a view to 
the discussion. This, Mr. Groocock said, was his position to-night. 

He thought that the President had been wise in dividing his 
subject into four separate parts, and his own view was that the 
President had dealt with each of these parts in a very able and 
delightful manner. There were, no doubt, a number of points on 
which members could fix their mind and find some thing to debate, 
but he candidly had little to debate, though there were one or two 
points he would like to amplify. 

Referring to the present membership of close on 800, this indicated 
a wonderful growth during the few years the Institution had been in 
existence. There was, however, a real danger that we were apt to 
lose sight of the fact that as an Institution we had a very wide field 
to cover. There was at the present a definite tendency towards a 
narrow outlook as to what were the functions of a Production 
Engineer. He would like to emphasise that the so-called Production 
Engineer of to-day was not the Production Engineer of to-morrow. 
To-day we are only looking to those who are controlling men and 
machines in making engineering and electrical products. The 
Production Engineer of the future was, in his opinion, going to 
control every form of production, because sooner or later every type 
of production will be mechanised. 

He personally wanted every man who was an engineer by training 
and had the necessary qualifications, to be a member of the 
Institution. He was not concerned whether such a man was making 
candles, soap, or glass bottles. All we need concern ourselves about 
is, as a member of our Institution he should be first of all an engineer 
by training, and secondly, engaged primarily in producing articles to 
fill a common need. 

Continuing, Mr. Groocock said the President had referred to the 
question of new materials, and he supported him in his statement that 
the time when we could afford to waste materials was gone. The new 
and expensive materials that we had to use to-day must be used with 
more intelligence than of old. Undoubtedly they would have to fall 
back on the question of butt welding those highly valuable materials 
on to a less valuable one, and there were many cases where this could 
be done with advantage from the point of view of cost, and without 
any disadvantage from the point of view of design. He thought that 
there would be distinct advances along these lines during the next 
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ten or twenty years. Many experiments were being carried out at the 
present time, and in particular butt welding of two different types of 
material, such as ferrous and non-ferrous, together, were having a 
lot of attention. 

Passing on to the President’s mention of machine tool design, Mr. 
Groocock said it was difficult to judge whether the design during the 
last ten or twelve years had been slower in development than in 
previous periods. The machine tool industry had a terrific set-back 
after the war and had not really got over that period, so it could not 
be blamed too much for the relative slow advance of the last ten 
years. 

In his opinion the future for the machine tool business was not 
going to be in the highly specialised machine, but in a more simple 
standardised tool which could be easily built up in different forms for 
specialised jobs. Such a design would enable machine tool makers 
to make larger quantities and thus bring the price down. In case 
there was a reduction in price, he hoped that some of the benefits 
would find their way into the hands of the Production Engineers. 
While on the subject of machine tools, Mr. Groocock stated that he 
was surprised that the machine tool maker had not taken up the 
individual electric drive more readily. From the slowness in which 
they had developed along this line it would appear that they had not 
yet fully appreciated what the individual drive to machine tools 
means in a shop, where product designs were constantly changing, 
and where re-arrangement of grouping of machines became necessary. 
In re-arranging a layout of machine tools for a particular sequence of 
operations, if we compared groups that were belt driven with groups 
that had self contained machine tools, then the re-arranging of the 
latter could be made in less than half the time, and at a fraction of 
the expense that would be required in re-grouping belt driven 
machines. 

The President had mentioned the use of air, hydraulically and 
electrically operated devices on machine tools. Personally Mr. 
Groocock thought that in another twenty years such devices would 
be general, and that probably before that time there would be other 
electrical devices added. For instance, instead of using stops of any 
description, it might not be long before we should have the 
application of an invisible beam, or ray, to take the place of 
mechanical stops. 

Dealing with the President's remarks on human yrogress, Mr. 
Groocock stated that there were no limits to human progress except 
the limitations imposed by the human beings themselves, and some 
of these limitations the President had mentioned himself when he 
stated that different nations and people are disagreeing as to funda- 
mentals. Mr. Groocock said he was sorry the President had not 
indicated the line of human progress, but he had mentioned the 
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shortening of hours by 30 per cent. Actually from the time of Watts 
to the present time, working hours had been shortened approxi- 
mately 50 per cent., that is, from sixteen to eight hours per day. It 
was his sincere belief that during a period equal to that which had 
passed between the time of Watts and the present, there would be a 
further drop of approximately the same extent. Everyone tells us 
that a four-hour working day is not a possibility, but in the time of 
Watts everyone stated—and was confident about his statement— 
that an eight-hour day was not a possibility, yet it has been achieved. 
The great problem in shortening our working day would concern 
itself in teaching human beings what to do with their spare time. 
The human being must be taught to make education a pleasure. He 
must take his recreation for health purposes. He must of necessity 
deal with his spare time in a much more studied way than we do 
to-day, and because of the need for this education on the lines of 
taking care of our spare time, it was very necessary that what was 
done in the way of shortening hours must be gradual. In con- 
clusion, Mr. Groocock said, he would like to add one further remark 
to those of the President’s, and that was, that the ultimate aim of all 
human beings should be to try and improve the standard of life. We 
should all endeavour to do our best to this end. 

Mr. J. A. Hannay said that the headings of the four divisions of 
Mr. Youngash’s paper alone were an inspiration, and he recommended 
the members to study the paper when it was printed. He gave some 
particulars, supplementing Mr. Youngash’s remarks, concerning the 
inception of the Birmingham Section, which, he said, had put 
vitality into the Institution. 

He had already expressed himself on several occasions concerning 
machine tools, but he would like to offer one observation. On going 
through even small factories, he had noticed that manufacturers 
were grouping machines and forming a line so as to get a flow of work, 
and in the comparatively near future, machine tool makers would 
have to consider making machines in such a way that they could be 
easily and readily moved from place to place. He visualised a 
factory in a few years time in which, at only a few hours notice, a 
complete re-layout might be made of the jobs. 


He was particularly pleased with the President's remarks on 
human progress. He himself had absolute confidence in the young 
men of the coming generation, young men just coming into business, 
that they would be able easily to carry on and make wonderful 
progress. Looking back a few years he was amazed at what engineers 
had more or less had to find out. The younger generation would not 
have to go through all that training. A question that had often 
occurred to him was, how quickly could they who had experience 
turn their experience to the benefit of the young ones, and help them 
to pick up their responsibilities more quickly ?- The country lost a 
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good deal, he thought, in the time that elapsed after leaving school 
or college before they really got into serious positions, and the time 
would come when the older ones would have to find ways of trans- 
ferring those responsibilities and that trust to the young ones 
earlier. 

Mr. Your gash had referred to reduction of hours,and Mr. Groocock 
also had referred to it. He was quite convinced that this question of 
unemployment would eventually be solved by being able to take 
advantage of the progress that was made. When he was an 
apprentice, ten hours a day were worked : now 7} was the engineer's 
task ; and he did not think, if that could happen in between thirty 
and forty years, it was far fetched to talk about four hours work per 
day. He did feel that we should never get to that four hours work 
per day until we had been able to teach ourselves what to do with 
our spare time. 

We were planning all sorts of labour saving fixtures and devising 
schemes, but we should remember some of Mr. Youngash’s final 
words and keep the human side before us. A lot of our designs and 
schemes were tending to use only the limbs of the worker—we 
should also use his brains, his intelligence. If we were going to get 
too mechanical, we were going to do more harm than good. He had 
heard the quite impartial observation made by a visitor to some very 
mechanised works that they were “ slavery.” It was to be hoped 
that nobody in the audience would be responsible for schemes and 
designs which might be called “ slavery.” 

Mr. I. H. Wricut thanked Mr. Youngash for having lifted the 
presidential address into the philosophical field which such 
addresses very seldom reached. 

Referring to the fourth heading, Mr. Wright said he had rather 
thought at one time that Mr. Youngash had been leading up to the 
establishing of still another Institution, the Institution of Distributive 
Engineers. We had had designing engineers for many years: for 
eleven years we had, apparently with some success, established an 
Institution of Production Engineers, and the next move would have 
to be, in his own and in the opinion of many other people, some sort 
of distributive engineers. Instances could be found where engineers 
had actually been appointed on difficult matters of distribution, such 
as President Hoover, an engineer, who had been sent to Russia after 
the War to assist in the distribution of famine funds, and had made 
a success of it. 

Mr. Youngash had mentioned machine tools. Mr. Wright said the 
machine tool makers were really trying to move, and that in his 
opinion, the principles and the ideals behind their efforts at progress 
were largely on the lines that Mr. Youngash had mentioned—the 
type of machine tool which could be built up for different com- 
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ponents without a great deal of trouble, providing the difference was 
not too great. 

Mr. Hannay had mentioned working height. The advantage of a 
fairly constant working height in machine tools was fully appreciated, 
but within a twenty mile radius of the centre of Birmingham one 
could find firmand established working heights ranging from 20-inches 
to 33-inches. If the people buying machine tools each wanted an 
individual working height, it did not help the machine tool maker in 
the way of standardisation. 

The question of individual drives had also been mentioned. They 
were making rapid progress in nearly all machines but, as Mr. 
Youngash had mentioned, individual driving on various spindles and 
elements which could be sub-divided and relatively movable had the 
great difficulty, which we suffered from as compared with American 
and Continental practice, that. there was such a variety of different 
designs of motors, and customers must have a certain design of motor 
for uniformity in their works. This variety was a very great hind- 
rance to standardisation of individual drives on machine tools. 

Mr. Youngash had hoped that compressed air supply for chucks 
and gripping devices would be incorporated in the machine. Mr. 
Wright said he had recently seen a number of particulars of a German 
device, rather like the electric centrifugal pump one could purchase, 
and put on to machine tools which had a smalk motor and container, 
and automatic stop gear ; when the pressure got up the motor stopped. 
This was intended to be put on to individual machines just in the 
same way that an electric pump is put on. Mr. Wright thought that 
Mr. Field would agree with him that one of the drawbacks of the 
more general use of pneumatic chucks and gripping devices of other 
kinds was the lack of certainty of the constant availability of the 
necessary pressure. Pressure in one department might fall off a bit 
and render the chucks useless or even dangerous. With the devices 
built into the machine, there seemed to be a greater possibility of 
extending the use of these chucks in that way. 

As regards the use of hydraulic pressure for operating chucks 
and gripping devices, Mr. Wright did not think it would be as 
good as compressed air, because compressed air closed with a bang 
and bit on to the job, while one could not get a bang with hydraulic 
chucks. 

Mr. Groocock would bear him out in saying there was a very 
useful device, now, for making a small motor give a high fluid 
pressure pull, of any length, and supersede the solenoid, which 
would give a big pull but only for a short distance. 

The use of hydraulic feeds was increasing generally in many 
directions, and though the incentive to the use of hydraulic feeds 
often came from the side of the purchaser, that is the production 
engineer who had heard about them, he was not always very ready 


135 











THE INSTITUTION OF PRODUCTION ENGINEERS 


to accept their limitations and peculiar qualities. That led to a 
lot of expense and trouble in trying to abolish what were really 
the natural qualities which, tested out, had been proved to be no 
disadvantage at all. He was thinking more particularly about the 
hydraulic milling machine, where the movement of the hydrauli- 
cally operated table of the machine had been criticised as irregular. 
It was irregular, but that did not make any difference to the work 
and did make a very visible improvement in the life of the cutter. 
If one were to get over the idea that the table ought to move sweetly 
and irresistibly at a uniform rate, then the hydraulic feed was all 
right. 

Mr. E. W. FIELD congratulated Mr. Youngash on his extremely 
thoughtful and excellently delivered paper. He also wondered if 
Mr. Youngash was himself one of the production engineers of the 
future, for he seemed to have studied with great care the trends 
of future development. Mr. Field expressed the hope that Mr. 
Youngash would have time in which to prepare an equally good 
paper for the next annual general meeting. 


With regard to the question of pneumatic and hydraulic drives, 
he quite agreed with Mr. Wright. They had their distinct fields. 
The traversing motion of the milling machine, for instance, per- 
mitted a shudder. He would venture to suggest that a similar 
motion would hardly be suitable for the saddle of a lathe where 
there was a totally different condition. There was also a different 
motion on the milling machine spindle as compared with the lathe 
spindle. Referring especially to the tools on roller bearings which 
Mr. Youngash had mentioned, although these subjects were too 
big to go into that night, he was sure Mr. Wright and Mr. Fenton 
would bear him out in saying that the machine tool makers were 
definitely trying to help. The real basis of modern machine tool 
design, as Mr. Youngash had outlined it, was only the result of the 
demands which had been made upon them from time to time by 
their customers, thus benefiting by their customers’ experience in 
effecting savings. Whatever developments there had been in 
machine tool design were entirely due to the ultimate users of those 
machines finding some little thing which would improve them, and 
which could be incorporated in the standard machine to the advan- 
tage of other users. So long as there was that spirit of help and 
comradeship between maker and user, we should get better machine 
tools. 

Mr. R. C. Fenton observed that the machine tool trade seemed 
somewhat in evidence in the discussion. There were certain very 
interesting developments at the present time in individual drives 
which were to have quite a considerable influence on production 
in the future. Not so long ago nobody would have thought of asking 
for a turret lathe with a 12-inch chuck to run at a speed of over 
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500 revs. per minute. Nowadays people were asking for 1,200 revs. 
as if they thought nothing of it. The problem of balance in heavy 
moving parts at these speeds was enormous, and the question of 
stopping these parts was quite a problem in itself. A 12-inch chuck 
running at 1,200 revs. per minute would require some stopping! 
The electrical industry was to be congratulated on the assistance 
it was giving to the machine tool industry in supplying electric 
motors and units to fit in with machine tool makers’ requirements. 
The snag at the present time was that a great many people asked 
for these refinements to machine tools but were not enthusiastic 
about paying for them. The machine tool makers had to carry out 
a considerable amount of experimental work which had to be paid 
for. A comparison between the price of machine tools and that of 
other items of engineering production of about the same weight 
might be instructive. 

As regards the question of human progress, some people were 
of the opinion that we should have to go back to pre-war wages, 
and some that we should even have to go back to pre-war hours, 
but he thought there was no doubt about the fact Mr. Wright had 
mentioned, that the one most serious problem was distribution. If 
we could only distribute our products to those people who wanted 
them, our problems would be solved. He was sure he would be able 
to get sufficient orders to earn a smile from his management if only 
those people who needed his machines were able to order them. 

Mr. McNaB said that in his opinion if it were possible to bring 
about a six-hour day it would solve the problem of unemployment. 

Mr. J. W. Berry said he had no intention of having a dig at the 
machine tool makers, for whom he had a certain amount of sym- 
pathy, and in any case he thought that the roots had already been 
reached. In his opinion, the positon of the machine tool maker was 
this, he had either got to be apioneer, in which case he would have the 
whole of the world of production on his shoulders, or he must move 
at the rate of progress demanded by industry. In Mr. Berry’s 
opinion, so long as the machine tool maker moved with the demands 
of industry, then he was doing his job. 

Referring to the human side, Mr. Berry quoted the story of the 
man who asked another, “‘ Do you believe there are people on the 
moon?” “ Yes,” the other replied, “Why?” “They must be 
getting awfully crushed when the moon is on the wane,”’ said the 
first. He thought that illustrated very largely our own position 
under present conditions. He quoted an extract from an American 
magazine: “ What is the world coming to?” ‘ Unsettled con- 
ditions in Europe,” “‘ Aftermath of the war,’’ “ Russia hanging like 
a dark cloud over the Eastern States of Europe,” “‘ Trouble in the 
East,’ and “‘ The national greed of mankind to get wealth at little 
cost ”’ “ leaves the future in very grave doubt.’’ A friend had shown 
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this extract to him and then said, ‘‘ Now, look underneath ” and 
he saw it was an extract from an American magazine of sixty-five 
years ago. He thought we should weather the present storm pro- 
viding we were not too avaricious. Nature never hurries, and he 
ventured to say that one of the big troubles of the present time 
was that we were hurrying too much, in all directions. We were 
trying to speed up production and we were speeding up life. This 
was against nature. We should have to get down not to longer 
hours but to shorter hours and shorter hours still, and to use our 
spare time in nature’s own way. Modern town planning was going 
to help that. If people would be prepared to slow down rather than 
speed up, Mr. Berry thought we should be able to solve present 
day conditions ; that human progress would be to a certain extent 
retrogression. 

Mr. Jacoss said he did not think the physical element in in- 
dustry was considered as much as it ought to be. 

Mr. YounGcassH, in replying, said there was nothing, generally, 
he could disagree with. Mr. Groocock had remarked on the small 
advances made by machine tool makers. Mr. Youngash said that 
he personally thought that the machine tool makers were quite 
as advanced as any other branch of the engineering trade, and 
were to be congratulated on the clever way in which they tackled 
the problems that were put up to them. They were always hamp- 
ered, in his opinion, by the question of quantities. Mr. Groocock 
had mentioned electric drives. Mr. Youngash was not entirely won 
over, and when they were so strenuously recommended by an 
electrical man it made him more suspicious than ever. Possibly 
the weakness of the electrical drive was in its maintenance. He did 
not know why, but it was always much easier to find a belt man 
than it was to find an electrician, who were the most elusive crea- 
tures with which a production engineer ever came into contact. 

Mr. Youngash acknowledged Mr. Hannay’s remarks on the growth 
of the Institution, and added that there was room for greater 
expansion. There was still some way to go before they realised their 
ambition of being the fourth largest Institution of this kind in the 
country. Mr. Hannay had also mentioned, in referring to human 
progress, that our young men would carry on. Mr. Youngash 
thought there was no doubt about that, and it had been more or 
less covered when he said that in spite of all difficulties, life on this 
planet must proceed. There was nothing for it but for the young 
ones to carry on because the older ones got too old very quickly. 
Mr. Groocock had made some remarks about leisure time which 
fitted in with some remarks made by Mr. Hannay. Leisure time 
was a great problem. One could keep.men comparatively quiet 
during the time they were working and sleeping. In relation 
to Mr. Hannay’s statement that we should get down to four hours 
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work per day, Mr. Youngash said he had been anxious to point out 
that hours of work were not the only essential ; it led us back to 
how to occupy our time other than working and sleeping hours, 
and as mentioned in his address, there were two distinct elements, 
progress in scientific developments and human progress, which 
was entirely outside of that. 

Mr. Wright had mentioned distributive engineers. Mr. Youngash 
did not know whether Mr. Wright had in mind something in the 
way of an engineer salesman, or an engineer, presumably because 
he would be the best type of man, who would re-arrange the dis- 
tribution of all the elements of our ordinary needs. If that were 
so, he would suggest that Mr. Wright be elected first president of 
the society. He agreed entirely with what Mr. Wright had said 
about machine tools. In speaking about compressed air as an integ- 
ral part of the machine, Mr. Youngash said he did not hope this 
would be the case, but feared it, which was not the same thing. 
With regard to electric drives, one difficulty he saw with spreading 
a number of electric motors round a frame was the inter-connecting 
of these motors. This difficulty would have to be solved because 
troublesome conditions could arise when one motor out of a number 
refused to go, especially if the operator were lulled into a false 
sense of security by its being buried where one had to stand on one’s 
head to see whether it was at work or not. 

Mr. Field, of course, had mentioned machine tools, and Mr. 
Youngash said he was going to state that, supposing machine tools 
were wanted in the same quantities as motor cars were to-day, and 
motor cars in the same quantities as machine tools, then conditions 
would change at once. The machine tool makers would have con- 
veyors and line assemblies which are considered an inevitable part 
of motor car production, and they would have all the hurrying and 
struggling to get the last one out for the Friday night ! 

The question of hydraulic movements had been mentioned. 
What were the advantages of hydraulic movements? Principally 
that there was less time involved in connecting up moving parts. 
If one fed at a predetermined rate it did not matter whether it was 
hydraulic or mechanical, so it came down to the question of quick 
return. It was also convenient to the machine tool maker because 
he could take the power round corners without serious loss of 
efficiency, and make the machine look more presentable. 

Mr. Fenton had also mentioned the machine tool trade. Mr. 
Youngash reminded him that motor car makers did not hide their 
light under a bushel! 

Mr. McNab had mentioned the question of a shorter day, and he 
wondered if the shorter day would help. There were many pros 
and cons, and the subject could not be fully explored in one evening, 
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but he would state that if it meant a smaller pay-packet, it would 
not. 


Mr. Berry had asked the question, ‘‘ What is the world coming 
to?” He could not tell him. The object he had in putting his 
remarks before the meeting was that they should turn these prob- 
lems over in their own minds. Mr. Jacobs had also mentioned the 
human element in industry. Mr. Youngash said that wages, reason- 
able conditions and such things were most important elements in 
what one might describe as the human side of industry, but he 
would suggest that they were not so important as the other human 
elements outside industry, such as housing, clothes, education, 
sanitation, continuous employment, and things of that sort. One 
could not talk of wages in terms of pounds, shillings, and pence 
per week. If a man got £3 per week and his obligations amounted 
to £6 per week, he was 50 per cent. in debt all the time. 








